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SPECIFICATION 
INFORMATION STORAGE SYSTEM 
Field of the Invention 
[0001] 

5 The present invention relates to an information storage 

system. More particularly, it relates to a technology for J 
accessing data stored in a bulk memory, such as a hard disk, 
when the bulk memory is placed outside a performance-guaranteed 
environment where the performance of the bulk memory is 
10 guaranteed. 

Background of the Invention 
[0002] 

Conventionally, when a defective area exists in a bulk 
memory disposed as an information storage medium, information 
15 about the defective area is stored in a part of the bulk memory, 
and, when access to the defective area occurs, access to the 
bulk memory is enabled or disabled with reference to the 
information. 
[0003] 

20 As such a technology for accessing a bulk memory having 

defective areas, an information storage method of and an 
information storage apparatus for enabling stable continuous 
recording of information in an information storage medium even 
if many defective areas exist in the information storage medium, 

25 and a method of reproducing the information recorded in the 
information storage medium are known (refer to patent reference 
1, for example). In accordance with this technology, 
information per file is recorded in the information storage 
medium, and a contiguous data area which is a continuous record 

30 area provided for reducing the frequency of access to an optical 



2 

head and for making it possible to continuously record 
information in the information storage medium is defined. This 
contiguous data area is defined so as to extend over either of 
another file record area which is already recorded in the 
5 information storage medium, or a defective area on the 
information storage medium, and an extent is defined, as an 
information storage place, with respect to areas divided by the 
other file record area or the defective area on the information 
storage medium. 
10 [0004] 

[Patent reference 1] Japanese Patent No. 3376364 

[0005] 

By the way, for a bulk memory typified by a related art 
hard disk, a set of conditions, such as temperature, humidity, 

15 and vibrations, under which the manufacturer of the bulk memory 
guarantees the performance of the bulk memory, i.e., a 
performance-guaranteed environment is provided. Such a bulk 
memory has a function (called a smart function) of, when an error 
occurs while the bulk memory is placed in the 

20 performance-guaranteed environment, recording information 
about the error in a log area which is disposed within the bulk 
memory. Therefore, a host device connected to the bulk memory 
can know both the occurrence of any error and the status of the 
bulk memory when the error occurs by referring to the log area. 

25 [0006] 

However, when the related art bulk memory is used outside 
the performance-guaranteed environment and an error occurs , any 
information about the error is not recorded in the log area of 
the bulk memory. Therefore, when the related art bulk memory 
30 is used outside the performance-guaranteed environment and an 
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V 

error occurs, the host device cannot know the fact. 
[0007] 

On the other hand, in recent years, bulk memories have 
5 come to be adopted by systems, such as car-navigation systems, 
which are used under severe conditions, so as to provide 
improvements in the functionality and performance of the 
systems. In such a related art system, even if the system is 
placed outside a performance-guaranteed environment, there is 

10 a necessity to write data in the bulk memory. Generally, the 
bulk memory is designed so as to have a certain margin against 
writing of data when it is placed outside the 
performance-guaranteed environment, and therefore writing of 
data into the -bulk memory attains success in most cases even 

15 if the bulk memory is placed outside the performance-guaranteed 
environment . 
[0008] 

A problem with the related art system is however that when 
data are written into the bulk memory which is placed outside 

20 the performance-guaranteed environment, if an error occurs, a 
host device connected to the bulk memory cannot know the 
occurrence of the error, and therefore cannot grasp whether the 
bulk memory is operating normally, thereby decreasing the 
reliability of the system. 

25 [0009] 

The present invention is made in order to solve the 
above-mentioned problem, and it is therefore an object of the 
present invention to provide an information storage system that 
can write data in a bulk memory normally and can increase its 
30 reliability even if it is placed outside a 
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performance-guaranteed environment . 
Disclosure of the Invention 
[0010] 

An information storage system in accordance with the 
5 present invention is provided with a host device for controlling 
writing of data into a bulk memory, the host device including: 
an NG table for storing addresses specifying areas of the bulk 
memory into which data cannot be written; a 
performance-guaranteed environment determination means for 

10 determining whether or not a current environment of the bulk 
memory is outside a performance-guaranteed environment in 
which performance of the bulk memory is guaranteed; and a 
control means for writing data in an area of the bulk memory 
specified by an address which is not stored in the NG table when 

15 the performance-guaranteed environment determination means 
determines that the current environment is outside the 
performance-guaranteed environment . 
[0011] 

The control means of the information storage system in 
20 accordance with the present invention can include an address 
acquisition means for acquiring the address of the bulk memory 
which is not stored in the NG table when the 
performance-guaranteed environment determination means 
determines that the current environment of the bulk memory is 
25 outside the performance-guaranteed environment, a data 
acquisition means for acquiring the data which are to be written 
into the bulk memory, a data writing means for writing the data 
acquired by the data acquisition means into the area of the bulk 
memory which is specified by the address acquired by the address 
30 acquisition means, and a verification checking means for 
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comparing the data which have been written into the area by the 
data writing means with the data acquired by the data 
acquisition means, and for writing the address acquired by the 
address acquisition means in the NG table when determining that 
5 the data which have been written into the area does not match 
the data acquired by the data acquisition means. 
[0012] 

In accordance with the present invention, the information 
storage system includes the NG table disposed in the host device, 

10 for storing the addresses of areas where data cannot be written, 
and, when performing writing of data into the bulk memory which 
is placed outside the performance-guaranteed environment, 
writes the data in an area specified by an address other than 
the addresses of the areas where data, cannot be written with 

15 reference to the NG table. Therefore, the host device can write 
the data in the bulk memory normally even if the current 
environment of the bulk memory is outside the 
performance-guaranteed environment, and therefore the 
reliability of the information storage system can be improved. 

20 [0013] 

Furthermore, in accordance with the present invention, 
the control means compares the data which have been written into 
the bulk memory with the data acquired from the bulk memory and, 
when the data which have been written into the bulk memory do 

25 not match with the data acquired from the bulk memory, updates 
the NG table by writing the address of the bulk memory into which 
the data have been written into the NG table. Therefore, the 
information storage system can normally write data into the bulk 
memory at all times. 

30 Brief Description of the Figures 
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[0014] 
[Fig. 1] 

Fig, 1 is a block diagram showing the structure of the 
whole of an information storage system in accordance with 
5 embodiment 1 of the present invention; 
[Fig- 2] 

Fig. 2 is a diagram showing a state in which data which 
are to be written into a bulk memory are stored in a memory of 
the information storage system in accordance with embodiment 
10 1 of the present invention; 
[Fig. 3] 

Fig. 3 is a diagram showing the structure of a memory 
reference address table disposed within a host device of the 
information storage system in accordance with -embodiment 1 of 
15 the present invention; 
[Fig. 4] 

Fig. 4 is a diagram showing the structure of a data size 
table disposed within the host device of the information storage 
system in accordance with embodiment 1 of the present invention; 
20 [Fig. 5] 

Fig. 5 is a diagram showing the structure of an NG table 
disposed within the host device of the information storage 
system in accordance with embodiment 1 of the present invention; 
[Fig. 6] 

25 Fig. 6 is a diagram schematically showing a status of the 

bulk memory of the information storage system in accordance with 
embodiment 1 of the present invention, into which data have been 
written completely; 
[Fig. 7] 

30 Fig. 7 is a flow chart showing processing which is carried 



7 

but by the information storage system in accordance with 
embodiment 1 of the present invention when an event for writing 
data into the bulk memory occurs; 
[Fig. 8] 

5 Fig. 8 is a flow chart showing processing which is carried 

out by the information storage system in accordance with 
embodiment 1 of the present invention when an 
extra-performance-guaranteed environment determination event 
occurs ; 
10 [Fig. 9] 

Fig. 9 is a flow chart showing processing which is carried 
out by the information storage system in accordance with 
embodiment 1 of the present invention when a clustering event 
occurs ; - - ^ 

15 [Fig. 10] 

Fig. 10 is a flowchart showing processing which is carried 
out by the information storage system in accordance with 
embodiment 1 of the present invention when a read request event 
occurs ; 
20 [Fig. 11] 

Fig. 11 is a flow chart showing processing which is carried 
out by the information storage system in accordance with 
embodiment 1 of the present invention when a write request event 
occurs ; 
25 [Fig. 12] 

Fig . 12 is a flow chart showing processing which is carried 
out by the information storage system in accordance with 
embodiment 1 of the present invention when a verification event 
occurs; and 
30 [Fig. 13] 
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Fig. 13 is a flow chart showing processing which is carried 
out by the information storage system in accordance with 
embodiment 1 of the present invention when an error event 
occurs. 

5 Preferred Embodiments of the Invention 
[0015] 

Hereafter , in order to explain this invention in greater 
detail, the preferred embodiments of the present invention will 
be described with reference to the accompanying drawings . 

10 Embodiment 1 . 

Fig. 1 is a block diagram showing the structure of the 
whole of an information storage system in accordance with 
embodiment 1 of the present invention. This information 
storage system is provided with a host device 1, a memory 2, 

15 and a bulk memory 3. 
[0016] 

The host device 1 includes a microcomputer, for example, 
and controls the whole of the information storage system. The 
detailed structure and operation of this host device 1 will be 
20 mentioned later. 
[0017] 

The memory 2 is used to temporarily store data which the 
host device 1 will use when carrying out various processes. Fig. 
2 shows a state in which data which are to be written into the 

25 bulk memory 3 are stored in the memory 2. In other words, this 
figure shows an arrangement of the data to be written in the 
memory 2 in a case where the start address P of the data to be 
written is 0000, the size D of a data area in which the data 
are to be written is 16 Kbytes, and an optimal cluster size S 

30 is 4 Kbytes . In accordance with this embodiment 1 , it is assumed 
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that 1 word consists of 32 bits (i.e., 4 bytes) and an address 
is assigned to each byte. It is also assumed that an address 
is defined in hexadecimal. 
[0018] 

5 When the size D of the data area in which the data are 

to be written is 16 Kbytes, the data area in which the data are 
to be written consists of the following four cluster areas: an 
area of 4 Kbytes which begins from the address 0000, an area 
of 4 Kbytes which begins from an addresslOOO, an area of 4 Kbytes 
10 which begins from an address 2000, and an area of 4 Kbytes which 
begins from an address 3000, if the optimal cluster size S is 
4 Kbytes. 
[0019] 

Fig. 3 shows: the structure, of a memory reference address 
15 table Ak (k= 0, 1, 2, n-1, n) disposed within the host device 
1. "k" which is the suffix of Ak shows a cluster number given 
to each cluster, and "n" is a quotient obtained by dividing the 
size D of the data area in which the data are to be written by 
the optimal cluster size S, and the same suffixes which will 
20 be mentioned below have the same meanings. 
[0020] 

Figs. 2 and 3 show an example in which n=16/4=4. When 
the optimal cluster size S is 4 Kbytes, the address 0000 which 
is the start address of a cluster 0 (which is equal to the start 

25 address P of the data to be written) is stored in AO of the memory 
reference address table Ak, the address 1000 which is the start 
address of a cluster 1 is stored in Al of the memory reference 
address table Ak, the address 2 000 which is the start address 
of a cluster 2 is stored in A2 of the memory reference address 

30 table Ak, the address 3000 which is the start address of a cluster 
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3 is stored in A3 of the memory reference address table Ak, and 
an END mark is stored in An which is the last element of the 
memory reference address table Ak. 
[0021] 

5 Fig. 4 shows the structure of a data-to-be-written size 

table Rk (k= 0, 1, 2, n-1, n) disposed within the host device 
1. When the size D of the data area in which the data are to 
be written is 16 Kbytes, the size of data to be stored in each 
of R0, Rl, R2, and R3 is 4 Kbytes which is equal to the optimal 

10 cluster size S if n is 4. Rn which is the last element of the 
data-to-be-written size table Rk is a remainder obtained by 
dividing the size D of the data area in which the data are to 
be written by the optimal cluster size S, and has a size of 0 
Kbytes in this case. „ s - j : 

15 [0022] 

Fig. 5 shows the structure of an NG table 10 disposed 
within the host device 1. The NG table 10 stores information 
showing whether or not data can be written into each cluster 
area of the bulk memory 3 which is determined based on the optimal 

20 cluster size S. In an initial state, a mark O indicating a state 
in which data can be written is written into all the cluster 
areas of this NG table 10. When determining by performing 
processing which will be mentioned below that any data cannot 
be written into a cluster area, the host device replaces the 

25 mark O written into this cluster area with a mark x indicating 
a state in which any data cannot be written into the cluster 
area. Fig. 5 shows an example in which the mark x indicating 
a state in which any data cannot be written is stored in only 
the cluster area which begins from the address 2000. 

30 [0023] 
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The bulk memory 3 consists of a hard disk (HDD), a CD 
(Compact Disc), a DVD (Digital Versatile Disk), or the like, 
for example. Fig. 6 is a diagram schematically showing the 
structure of the bulk memory 3. For the sake of simplicity, 
5 the structure of the bulk memory 3 is schematically illustrated 
in this figure. In other words, this bulk memory 3 includes 
two or more trucks, and each of the two r more trucks is divided 
into 8 sectors. Each of the two or more trucks corresponds to 
one cluster ( 4 Kbytes ) . 
10 [0024] 

In addition to the memory reference table Ak, data size 
table Rk, and NG table 10, which are mentioned above, the host 
device 1 includes a performance-guaranteed environment 
determination means 11, a clustering size computation means 12, 

15 a memory data reading means 13, a data writing means 14, and 
a verification checking means 15- A control means of the 
present invention is provided with the clustering size 
computation means 12, memory data reading means 13, data writing 
means 14, and verification checking means 15. 

20 [0025] 

The performance-guaranteed environment determination 
means 11 determines whether or not a current environment of the 
bulk memory 3 is outside a performance-guaranteed environment 
where the performance of the bulk memory 3 is guaranteed by the 

25 manufacturer of the bulk memory. To be more specific, the 
performance-guaranteed environment determination means 11 
receives signals from various sensors, such as a temperature 
sensor, a humidity sensor, and a G (acceleration) sensor not 
shown, and determines whether values shown by these signals 

30 indicate that the current environment is outside the 
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performance-guaranteed environment . The determination 

results obtained by the performance-guaranteed environment 
determination means 11 are delivered to the clustering size 
computation means 12 as a cluster event, 
5 [0026] 

The clustering size computation means 12 corresponds to 
an address acquisition means of the present invention, and 
carries out processing associated with the cluster event. This 
clustering size computation means 12 carries out calculation 

10 of the optimal cluster size S, creation of the 
data-to-be-written size table Rk, and creation of the memory 
reference address table Ak, and generates a read request event 
based on these processes, as will be mentioned below in detail. 
The read request event generated by the clustering size 

15 computation means 12 is delivered to the memory data reading 
means 13. 
[0027] 

The memory data reading means 13 corresponds to a data 
acquisition means of the present invention, and carries out 

20 processing associated with the read request event. This memory 
data reading means 13 reads the data to be written from the memory 
2 in response to the read request event generated by the 
clustering size computation means 12, and, after that, 
generates a write request event by which it makes a request for 

25 writing of the data into the bulk memory 3, as will be mentioned 
below in detail. This write request event generated by the 
memory data reading means 13 is then delivered to the data 
writing means 14. 

30 [0028] 
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The data writing means 14 carries out processing 
associated with the write request event . The data writing means 
14 writes the data read by the memory data reading means 13 into 
the bulk memory 3 in response to the write request event 
5 generated by the memory data reading means 13 , and, after that, 
generates a verification event, as will be mentioned below in 
detail. This verification event generated by the data writing 
means 14 is then delivered to the verification checking means 
15. 
10 [0029] 

The verification checking means 15 carries out processing 
associated with the verification event. The verification 
checking means 15 reads the data written into the bulk memory 
3 by-the-data writing-means 14. in response to the verification 

15 event generated by the data writing means 14, and performs a 
verification check on the data. When then determining that the 
data which have been written into the bulk memory 3 do not match 
the corresponding data which are yet-to-be written into the bulk 
memory 3, the verification checking means generates a write 

20 event again. This write event generated by the verification 
checking means 15 is delivered to the data writing means 14 again, 
and the data writing means 14 retries the writing of the data 
into the bulk memory. When the number of times that the writing 
of the data into the bulk memory is retried exceeds an NG write 

25 permissible number-of -times N, the verification checking means 
generates an error event. 
[0030] 

Next, the operation of the information storage system in 
accordance with embodiment 1 of the present invention which is 
30 so constructed as mentioned above will be explained with 
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Preference to flow charts shown in Figs* 7 to 13. Assume that 
this information storage system uses an event-triggering method, 
and starts each processing when a corresponding event occurs. 
[0031] 

5 Fig. 7 is a flow chart showing processing which is carried 

out by the information storage system when an event for writing 
data stored in the memory 2 into the bulk memory 3 occurs. When 
an application program not shown generates an event for writing 
data stored in the memory 2 into the bulk memory 3, the host 
10 device 1 generates an 

extra-perf ormance-guaranteed-environment determination event 
(in step ST1), and then ends the processing. 
[0032] 

Fig. 8 is a flow-chart showing .processing which is carried 
15 out by the information storage system when an 
extra-perf ormance-guaranteed-environment determination event 
occurs . When an extra-perf ormance-guaranteed-environment 
determination event occurs, the performance-guaranteed 
environment determination means 11 of the host device 1 checks 
20 to see whether or not the current environment of the bulk memory 
is outside the performance-guaranteed environment (in step ST2 ) . 
To be more specific, the performance-guaranteed environment 
determination means 11 checks to see whether or not the current 
environment of the bulk memory is outside the 
25 performance-guaranteed environment in which the performance of 
the bulk memory 3 is guaranteed by the manufacturer based on 
signals from a temperature sensor, a humidity sensor, a G 
(acceleration) sensor, etc. not shown. 
[0033] 

30 When the performance-guaranteed environment 
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determination means, in this step ST2 , determines that the 
current environment of the bulk memory is not outside the 
performance-guaranteed environment, that is, the current 
environment is inside the performance-guaranteed environment, 
5 an existing file system that manages files stored in the bulk 
memory 3 writes the data stored in the memory 2 into the bulk 
memory 3, like that of a related art information storage system 
( in step ST3 ) . On the other hand, when, in above-mentioned step 
ST2 , determining that the current environment of the bulk memory 

10 is outside the performance-guaranteed environment, the 
performance-guaranteed environment determination means 11 
generates a clustering event (in step ST4 ) . The information 
storage system then ends the processing for the 
extra-perf ormance-guaranteed-environment - ~ determination 

15 event . 
[0034] 

Fig, 9 is a flow chart showing processing which is carried 
out by the information storage system when a clustering event 
occurs. When a clustering event occurs, the clustering size 

20 computation means 12 of the host device 1 carries out the 
following processing. In other words, the clustering size 
computation means 12 computes the optimal cluster size S from 
the total amount of storage of the bulk memory 3 first (in step 
ST5 ) . The clustering size computation means then creates the 

25 data-to-be-written size table Rk (in step ST6). To be more 
specific, the clustering size computation means 12 computes a 
quotient by dividing the size D of the data area in which the 
data are to be written by the optimal cluster size S, and sets 
the quotient to n. The clustering size computation means then 

30 writes the optimal cluster size S into each of RO to Rn-1, and 
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writes the remainder MOD into Rn. Thus, the host device creates 

the data-to-be-written size table Rk. 

[0035] 

The clustering size computation means then creates the 
5 memory reference address table Ak (in step ST7). To be more 
specific, the clustering size computation means creates the 
memory reference address table Ak ( k= 0 , 1, 3, n-1 , n) based 

on the start address P of the data to be written and the 
data-to-be-written size table Rk. In this case, A0=P. 
10 [0036] 

The clustering size computation means then sets "0" to 
a variable i as an initial value (in step ST8 ) , and checks to 
see whether or not Ai is an END mark (in step ST9). When 

~ - -determining that Ai is an END mark, the- ^clustering : size 

15 computation means ends the processing for the clustering event. 
On the other hand, when determining that Ai is not an END mark, 
the clustering size computation means assigns Ai to a memory 
reference address J and also assigns Ri to a data size Q for 
writing (in step ST10) . The clustering size computation means 

20 then sets " 0 " to an NG write loop counter L not shown as an initial 
value (in step STll). The clustering size computation means 
then generates a read request event by defining the memory 
reference address J and the data size Q for writing as arguments 
( in step ST12 ) . The clustering size computation means then adds 

25 " 1" to the variable i ( in step ST13 ) . After that, the clustering 
size computation means returns the sequence to step ST9 in which 
it repeatedly carries out the above-mentioned processing. 
[0037] 

Fig. 10 is a flow chart showing processing which is carried 
30 out by the information storage system when a read request event 
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occurs. When a read request event occurs, the memory data 
reading means 13 of the host device 1 carries out the following 
processing. In other words, the memory data reading means 13 
reads data of bytes which are specified by the data size Q for 
5 writing from a location of the memory 2 which is specified by 
the memory reference address J (in step ST14) . The memory data 
reading means then generates a write request event by defining 
the memory reference address J and the data size Q for writing 
as arguments (in step ST15). After that, the memory data 
10 reading means ends the processing for the read request event. 
[0038] 

Fig. 11 is a flow chart showing processing which is carried 
out by the information storage system when a write request event 
~ - occurs. When a write request event occurs, the data writing 
15 means 14 of the host device 1 carries out the following 
processing. First, the data writing means 14 acquires a write 
destination address Z (in step ST16) . To be more specific, the 
data writing means 14 calls the existing file system so as to 
make the existing file system refer to the NG table 10 and provide 
20 an address of the bulk memory 3 where the data can be written 
thereto. The data writing means assigns this address provided 
thereto to the write destination address Z of the bulk memory 
3. 

[0039] 

25 The data writing means then writes the data which it has 

read in response to the read request event having, as arguments, 
the memory reference address J and the data size Q for writing 
into an area which is specified by the write destination address 
Z of the bulk memory 3 (in step ST17) . The data writing means 

30 then generates a verification event by defining the memory 
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Reference address J, the data size Q for writing, and the write 
destination address Z of the bulk memory 3 as arguments (in step 
ST18) . After that, the data writing means ends the processing 
for the write request event. 
5 [0040] 

Fig. 12 is a flow chart showing processing which is carried 
out by the information storage system when a verification event 
occurs. When a verification event occurs, the verification 
checking means 15 of the host device 1 carries out the following 

10 processing. First, the verification checking means 15 reads 
data of bytes which are specified by the data size Q for writing 
from the write destination address Z of the bulk memory 3 (in 
step ST19) . The verification checking means then checks to see 
whether-the data read in step -STl 9 match the data which have 

15 been read from the memory 2 in response to the above-mentioned 
read request event and have been written into the bulk memory 
3 (in step ST20). When, in this step 20, determining that the 
data read in step ST19 match the data which have been written 
into the bulk memory, the verification checking means ends the 

20 processing for the verification event. 
[0041] 

On the other hand, when, in step ST20, determining that 
the data read in step ST19 do not match the data which have been 
written into the bulk memory, the verification checking means 

25 adds the write destination address Z to the NG table 10 (in step 
ST21). To be more specific, the verification checking means 
writes a mark x indicating that data cannot be written into a 
corresponding location of the NG table 10, as shown in Fig. 6. 
The verification checking means then adds "1" to the NG write 

30 loop counter L ( in step ST22 ) . The verification checking means 
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then checks to see whether the NG write loop counter L exceeds 
the NG write permissible number-of-times N (in step ST23). 
When determining that the NG write loop counter L exceeds the 
NG write permissible number-of-times N, the verification 
5 checking means generates an error event (step ST24). On the 
other hand, when determining that the NG write loop counter L 
does not exceed the NG write permissible number-of-times N, the 
verification checking means generates a write request event by 
defining the memory reference address J, the data size Q for 
10 writing, and the NG write loop counter L as arguments (in step 
ST25). After that, the verification checking means ends the 
processing for the verification event. 
[0042] 

In the processing for the write request event generated 
15 in step ST25, since a mark x indicating that data cannot be 
written is written into a corresponding location of the NG table 
10, the data are written into an area of the bulk memory 3 which 
is specified by another address. Therefore, the information 
storage system retries the writing of the data while changing 
20 the address of the bulk memory 3 one by one, and, when the number 
of times that the writing of the data is retried exceeds the 
NG write permissible number-of-times N, the information storage 
system recognizes that it is impossible to write the data into 
the bulk memory 3 and generates an error event. 
25 [0043] 

Fig . 13 is a flow chart showing processing which is carried 
out by the information storage system when an error event occurs. 
When an error event occurs, the verification checking means 15 
interrupts all processes and hands over an error code to the 
30 host device 1 (in step ST26), and then ends the processing for 
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the error event. Thereby, the host device 1 recognizes that 
an error has occurred when carrying out the verification 
checking, and then performs error processing. 
[0044] 

5 In the case of storing the data to be written which are 

stored in the memory 2 , as shown in Fig . 2 , in the bulk memory 
3, for example, when the NG table 10 in which information 
indicating that writing of data into specific areas is disabled 
is stored exists, as shown in Fig. 5, the information storage 
10 system writes the data to be written into a truck shown by a 
solid line while avoiding writing of the data into a truck shown 
by a dashed line, by carrying out the above-mentioned processes, 
as shown in Fig. 6. 

[0045] ... -^i-. , 

15 As previously explained, the information storage system 

in accordance with embodiment 1 of the present invention 
includes the NG table 10 disposed in the host device 1, for 
storing the addresses of areas where data cannot be written, 
and, when performing writing of data into the bulk memory 3 which 
20 is placed outside the performance-guaranteed environment, 
writes the data in an area specified by an address other than 
the addresses of the areas where data cannot be written with 
reference to the NG table 10. Therefore, the host device 1 can 
write the data in the bulk memory 3 normally even if the current 
25 environment of the bulk memory 3 is outside the 
performance-guaranteed environment, and therefore the 
reliability of the information storage system can be improved. 
[0046] 

Furthermore, the information storage system compares 
30 the data which have been written into the bulk memory 3 with 



21 

A 

the data acquired from the bulk memory 3, and, when the data 
which have been written into the bulk memory 3 do not match with 
the data acquired from the bulk memory 3, updates the NG table 
10 by writing the address of the bulk memory 3 into which the 
5 data have been written into the NG table. Therefore, the 
information storage system can normally write data into the bulk 
memory 3 at all times. 
[0047] 

In addition, the information storage system is so 
10 constructed as to carry out reading of data from the memory 2 
and writing of the data into the bulk memory 3 on a 
cluster-by-cluster basis. Therefore, the information storage 
system can determine if a write error occurs before completing 
writing of all data to be written. As a result-, since the 
15 information storage system can recognize whether or not the 
writing of the data into the bulk memory 3 results in success 
or failure at an early time, it can avoid useless writing 
operations from being repeatedly performed over a long time. 
Thereby, the information storage system can work efficiently. 
20 Industrial Applicability 
[0048] 

As mentioned above, the information storage system in 
accordance with the present invention is suitable for normally 
writing data into a bulk memory even if the information storage 
25 system is placed outside a performance-guaranteed environment, 
to improve the reliability thereof. 



